Membrane topology of guinea pig cytochrome P450 17 alpha revealed by a combination of chemical modifications and mass spectrometry.
Cytochrome P450s in endoplasmic reticulum membranes function in the hydroxylation of exogenous and endogenous hydrophobic substrates concentrated in the membranes. The reactions require electron supplies from NADPH-cytochrome P450 reductase in the same membranes. The membranes play important roles in the reaction of cytochrome P450. The membrane topology of guinea pig P450 17alpha was investigated on the basis of the differences in reactivity to hydrophilic chemical modification reagents between those in the detergent-solubilized state and proteoliposomes. Recombinant guinea pig cytochrome P450 17alpha was purified from Escherichia coli and incorporated into liposome membranes. Lysine residues in the detergent-solubilized P450 17alpha and in the proteoliposomes were acetylated with acetic anhydride at pH 9.0, and the acidic amino acid residues were conjugated with glycinamide at pH 5.0 by the aid of a coupling reagent, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride. The modifications were performed under conditions where the denatured form, P420, was not induced. The modified P450 17alpha's were digested by trypsin, and the molecular weights of the peptide fragments were determined by MALDI-TOF mass spectrometry. From the increase in the molecular weights of the peptides, the positions of modifications could be deduced. In the detergent-solubilized state, 11 lysine residues and 7 acidic amino acid residues were modified, among which lysine residues at positions 29, 59, 490, and 492 and acidic residues at 211, 212, and/or 216 were not modified in the proteoliposomes. Both the N- and C-terminal domains and the putative F-G loop were concluded to be in or near the membrane-binding domains of P450 17alpha.